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Response of slime strains to concanavalin A
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Table I

Table 11

Lock of effect of phenylme+hylsulfonyl
fluoride on NAD(P)are
duration of reaction
enzyme activity
(hours)
c o n t r o l +PMSF

in NAD(P)ose activity during periodate oxidation
NAD(P)ore
activity
duration of oxidation control
+ 0.025 M 104CD”+d
+ 0.0125M IO,(hours)
pH4.0
pH4.0
PH 7.5
pH7.5

0
0.49
0.50
0.25
0.45
0.55
0.54
2.5
0.50
6.5
0.50
0.56
14.5
0.52
0.49
NAD(P)ore incubated
ct 25O Cin0.02 M
sodium phosphate buffer pH6.9, with or
without I r&l PMSF. Activity is the absorbance ot 325 nm of NAD-CN in the
Kaplan orsoy. Average of +wo triols.

0
0.35
0.37
0.34
0.36
0.5
0.34
0.19
0.37
0.04
1.0
0.36
0.14
0.32
0.02
0.29
0.01
3.0
0.33
0.06
Enzyme was incubated at 25OC in the dark a+ the pH shown, with or without
perkdote. Activity is the absorbance a+ 325nm of NAD-CN in the K&on
array. Average
of tw., trials.
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A distinctive response to concanovolin

We demonrtroted
that N . crrzso
strains having a cr-I (“czp-rA-mediated agglutination shown by cells from two different “rlime” strains.
phological mutot~ore deficient in
denylate cyclme activity (Terenzi
et al. 1975 Biochem. Biophyr. Rer. Common. 58: 990). The enzymatic defect seems to be directly involved in the expression of
KeTcrirp” phenotype, since the addition of cyclic 3’,5’-AMP or its dibutyryl derivative
to the culture medium restored in the mutants some of the morphological charocteristicr of the wild type (Toner et 01. 1975 ” D rummond et al. (Edr.)Advoncer in cyclic
-7
nucleotide research. Vol. V, p. 67. Raven Press, New York). We first nottced the cyclorelesr
condbtlon of cr-I
-mutank by comporing the enzymatic octivitier of cell extroctr prepared from two different “slime” strains which were obtained from the Fungal
Genetics Stock Center. These strains possess different genotypes:
FGSC 326, A; fz;rg;ar-l;arg-l;cr-l;our, is the ariginol “slime”
isolated by Emerson after UV mutagenesis. The other strain: FGSC I 118, A; -fz;rg;os-1
obtained after several
Iis o recombinant
crosses to wild types (Emerson 1963 Genetica 34: 162). We observed that +Ke former rtroin, that is FGSC 326, was devoid of odenyklte cyclose
activity.
Since Neurorpora adenylate cyclose is o membrane-bound enzyme (FI awio and lover 1972 J. Biol. Chem. 247: 6873) we conridered of interest to compore some membrane properties of the two “slime” strains in order to gain some insight on the molecular
basis of the ‘crisp” phenD+ype.Amongreverol experimental approaches wearseyed
plant lectinr; there have been widely used os membrane prober in many cellular systems (Lir and Shown 1973 Ann. Rev. Biochem. 42: 541). We report here evidence demonstrating
that cells originated from FGSC 326 and FGSC 1118 “slime” cultures exhibited a markedly
different response to conanavcllin Amediated ogglutinotion.
Concanovolin (Con A) from Conavolio ensiformir was purchored from Sigma. Cells to be assayed were obtained from cultures
mode on slants of Vogel solid complete medium (Woodward and Woodward 1968 Neurorpora Newrl. 13: 18; rtorch was not added
to the medium). After 2 to 3 doyr of incubation ot 3oOC, 3ml of szdium phosphate buffer, 0.1 M, pH6.0, containing 0.1 MN&I,
2mM MnC12 and 2mM CoCl2 (PBS buffer) were added to the slants. Cell ruspnrionr were carried out by rcroping very gently +he
surface of the slant with o 1 ml pipette, and then by sucking up and ejecting the liquid two or three timer. This procedure permiited us to resuspend homogeneously procticolly the totality of the cells, without disturbing at oil the agar surface. The cell ruspensions were transferred to 12 x ICOmm test tuber, and ollawed
to stand for a few minutes at room temperotwe. After that time, part
of the cells in suspension were agglutinated spontaneously. It was regularly observed that about 25 to 30 of the cells obtained from
FGSC I II8 cultures decanted spontaneously; this phenomenon was much less evident in suspensions from FGSC 326 cultures. Once
the initial clump WOI formed, it could not be dirgregated
by gentle swirling or by dilution in PBS buffer. On the other hondthecellr
which remained in suspension did not agglutinate rpontoneourly, even after several hours of standing at room temperature.
There
cells were used for 011 the experiments. Occorionolly, cells obtained from cultures mode in complete liquid medium were also osxryed, and they behaved erwntiolly like those obtained from cultures mode in solid medium, in terms of Con A ogglutinotion.
In
the former case, however, the cells must be washed repeatedly by pelletting and rewspending
in PBS buffer. This procedure causes
some cell domoge and 01% maker it more difficult to obtain homogeneous sucpenrionr.
In view of that, we decided to employ in
the experiments cells obtained from wltwe~ made on solid medium and to avoid the washing step.
Con A-induced qglutinotion was meosured 0s the decrease in absorbance ot 540nm in a Coleman Junior spectrophotometer. The
orsoys were performed at room temperotwe. “Slime” cells were incubated
at room temproture in Colcmon tuber (12 x 75mm)which
contained vorioble omount~ of Con A in PBS buffer. The omount of cells was adjusted to hove an initial obsorbtmce of 0.4-0.5; the
final volume was 2ml. a-Methyl glucoride and a-methyl mannoride were added in fnne experiments. The tuber were allowed
to
stand until no changer in absorbance
were detected. Agglutination was usually completed after one hour. In control tubes, madein
the absence of Con A, the change in absorbance due to spontaneous settling or lysia of the cells represented less than 5% of the
initial O . D .
Figure I shows the results of o typical experiment. Cells from FGSC I II8 were agglutinated by CM A depending on the concentration of the lectin. A fifty percent decrease in absorbance
was ottaincd with 50~ per ml. At a concentration of about 200~9

Per ml complete ogglvtinotion
methyl mannoside.
resylts

wes observed (as confirmed by microscopic sxomination).

Agglutination was inhibited by 5 mMa-

By contrast, under the some conditions a-methyl glucoside had no effect (data not shown). In contrast to thele

cells from FGSC 326 cultures were not agglutinated by Con A, even a+ D very high concentration. After a brief tractmen+

with 0.1 Percent trypsin,

o moderate, though erratic, tendency to

be agglutinated was observed in these

Con

A-mediated

cells (doto not shown).

agglutination

suspensions from c”lt”res
FGSC

1326

“slime”

cell

strain. Cells were sus-

pended in sodium phqhote
pH6.0,

in

of FGSC #Ill8 and

containing 0.1 M

CaCl2 and 2mM MnC12,

buffer, 0.1 M,

NKI,

2mM

and Con A a indi-

coted. The amount of cells

was adjusted

to

have an initial absorbance at 54Onm of 0.40.5, and the final volume was 2ml. The tubes
were allowed to stand at room

temperature

until no changes in absorbance were detected.
The

experimental

points

represent

the

percent

of the initial

absorbance remaining after the

agglutination

was completed.

FGSC II 118,

data from two different expri-

merits;

l

Symbols:

l

,0:

: FGSC yll I8 with 5mM a-methyl

monnoside added to the incubation mixture;

Con A

concn.

A : FGSC

@g/ml)

1326.

We decided to investigate whether the binding sites for Con A were or were not Present at the
FGSC 326. Con A was labeled with ‘251(Na

12.6

I, NES-033 A, New England

N”&r)

by the

surface

of cells from the “slime”

Chloromine

T&hod

(Allon

and

Crumpton 1973 Exptl. Cell Res. 78: 271) The labeled lectin was absorbed onto o Ephodex
G-75 col”mn equilibrated with 1 .O M
N&l, welshed with 2 vol”mes of the same saline soI”tion, and elvted with 0.1 M glucose in I .OM N&I. Fractions were collected, and those representing the peok of
s”sPsnsions

rodiooctivity

were incubated for 15 miwtes

Table

1.

were pooled

and dialized

at room temperature with the

Binding of ‘251

extensively ogoinst

rodiaactive

lectin,

PBS buffer.

FGSC
cpm x lo3
(minus

blank)

lllsb

5mM

Con A=
Con A

percent of

cpmxld

remaining

(minus

blank)

125
I Con A
plus
2 . 5 ug
5mM a-methyl monnaside
Con A

“Cells were incubated at room

100

I26

loo

II2

109

112

PI

26

25

30

23

I5

14

22

17

femperature

in sodium phosphate buffer, 0.1 M, pH6.0,

and the cells were washed three times by centrifugation.
of these always

reprewnted

activity was about

I& cpm per

119

Con A.

containing 0.1 M

Con A, a-methyl glucoside, and a-methyl
After incubation 3ml
Blanks

of PBS buffer were

without cells were

less than ten percent of that of the samples.

bThe number of cells added for the assays was approximately
CSpecific

activity

102

N&I, 2mM C&l2 and 2mM MnCl2. I251 Con A, “nlobeled
monnoside were odded
as indicated. Final volume was 0.15ml.
activity

remaining

plus

200 ug unlabeled Con A

odded

percent of

ph

a-methyl glucoside

2.5 ug 12%

wasO.l5ml

F G S C 326b

activity

2.5 pg 12?

of the cell

Con A to cells from cultures of FGSC I I I8 and FGSC 326 “slime” strains.

Assoy conditions0

2.5 ,sg 12%

Aliquots

in PBS buffer. Final vol”me

the same in both cases.

also

run. The

After incubation, the smnples were diluted with 3ml of PBS buffer and the cmlls were pelleted and washed three times with thesame
solution. The liquid was finally decanted and the radioactivity in the cell pell e t was meowed in a Gamma counter. The results
shown in Table I demonstrate that cells from both “slime” strains were able to bind radioactive Con A. The binding was competed
with by an excessofunlobeled Con A or bya-methyl mannoside, but not by a-methyl glucoside. These dota demonstrate that binding
sites for Con A are indeed present ot the cell surface of both “slime” strains. However, we connot conclude whether the twostwins
differ in terms of the number of bind’!ng sites present per unit of surface, or whether these sites hove the same affinity to bind Con
A. Kinetic experiments, which ore beyond the scope of this note, should provide the answer.
The results reported here strongly suggest that the original “slime” obtained by UV treatment and the recombinant strain ~asess
structural differences ot the cell surface level. It is tempting to speculate on whether such differences ore or are not related to the
m-1 mutation. Crossing tests, which ore under way, should clarify this matter.
We thank Dr. L. F. Leloir, Dr. R. Pims and other members of the lnstituto ds Investigaciones
Biqu<micos for usefulsuggestions.
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M.J. Fraser. Endogenous

p&ease(s) in extracts of Neurosporo mycelia

Rscently, comparisons have been made of thesingle-and double-strand DNase activities of extracts
of mycelia of wild-type, ultraviolst light-sensitive
activate the exonuclease
associated with a putative fbc-nucleose.
and putative DNase mutants of Neurospor~ (M. J.
Fraser 1975 !n- P. C. Honowalt and R.B. Setlow (Eds.) Mcleculor mechanisms fw repair of DNA, part 8. Plenum Publishing Corp.,
New York, p. 577). It was observed that the single-strain I(S-) DNase activity of wild-type (74-ORZ3-IVA)
had increased 3 to 4fold ond the double-strand (ds-) DNose had increased 20 to Z-fold over that in fresh extrclcts after stwoge ot 0.4O C for more than
two weeks. These activations occurred in 24 hr at room temperature (see Table I) ond in l-2 hr at 37’C. Both activities were svbsquently reduced on further incubations.
The octivotion, and subsequent inactivation, of both DNosa
Table 1. Activation and inactivation of single-strand DNase
activities were much slower (but not prevented) in the pres(ssDNos~) ond double-strand DNase (dsDNase) activities
ence of the “serine proteinme” inhibitor,phenylmethylsulfonyI
in extracts’ of wild-type and ““s-3
by
endcgenous
“swine
fluoride (PMSF). In addition, bath processax
were reproducibly
proteinore”
slower in extracts of the uvs-3 mutant (see Table I) which has
been shown to have a phenotype similar to recA mutants of E.
coli and may be oltered in mitotic recc+nbinotiDn
( A . L.ss NaseActivity
(units/ml)
Days at
dsDNase
D
Room
mroeder 1970 Mole=. Gan. Genetics, 107: 291-305). Fresh
Extract
-PHSF
+PMSF
-PMSF
tPNSF
Temp.
extracts of mycelio of “n-3 have been found to hove specific
ss-DNase activities onard that of wild-type. Most of the
2.2
98.83
3.0
87,BB
Wild-type 0
II-DNOK activity in myceliol extracts is ossociotcd
with the
II
1
336,340
106,101
66,64
1.9.2.5
single-strand specific endonuclease
first described by Linn
II
2
142
157
7.9
7.9
(1967Meth.inEnzymol.l2A:247).Whenthisoctivitywaspurified
3
40
147
2.1
4.5
from log-phase wild-tyw mycelia, it was found to be associated with on exonuclsosc(Froser
and Tjeerdc 1975 Fed. Proc.
uvs-3
0
46.46
40,42
0.8
0.8
34: 515) which is now known to hove activity with ss-DNA
ond with lineor, but not with circulm, ds-DNA. The two ocII
1
47
42,44
1.8.1.5
1.1.0.8
tivities comprise
o putative Ret-nuclease. Purified wild-type
I,
2
217
64
52.
2.1
nucle~se
preparations hove been found to contain ot leasttwo
II
3
105
66
15.
1.4
proteinare activities, PMSF-wnsitive and PMSF-insensitive
(assayed using azoalbumin os substrate according to the method
Aliquots of extrwts of mycelia ww put through 0.45~
of Tomarelli et al. 1949 J. Lab. Clin. Med. 34: 428). TronM i l l i p o r e f i l t e r s i n t o s t e r i l e s c r e w c a p p e d v i a l s to
sient octivot’zn;bf the cxonuclease
activity have beenobservavojd
bacterial contamination. Crystals of solid PMSF
ed in freshly purified wild-type nuclease
preparations. Aging
w e r e a d d e d t o h a l f o f t h e v i a l s (+PMSF). Rocm t e m p e r a ot O-4oC or pre-incubating I hr at 37’C resulted in D preferture averaged about 21°C.
ential loss of excmuclcase
activity. The loss in activity at
3PC was inhibited by &ding 2mg/ml serum albumin to the nucleose
preparation. After pre-incubation without albumin, the nuclease activity remaining was found to be o single-strandspecific endonucleaw identical in properties with that described by Linn (see
&O”e).
A stable nucleosa preparation has now been derived from the uvs-3 strain. When this was subjected to clectrophorcsis
in bM ureopolyocrylomide gels, a very acidic protein was recovered whichhadboth sa-DNase ond ds-DNme activities. When ““s-3 nuclease
preporotion was treated with 3-10 ug trypsin for 30 min ot 3PC, the exonuclease
was activated. It thus seems likely- the activation of the ds-DNme activity observed in extracts is due to the direct action of “swine pmteinose” on the enzyme rather thondue
to the destruction of on inhibitor. It also seems possible that the “w-3 strain is deficient in proteiocse(s)
which cause these cowerSims. - - - Department of Biochemistry, McGill University, GoI, Conoda H3G 1Yb.
Russell, P. J. and S. C. Schlitt. Rates of RNA and protein

The cold-sensitive mutant strain crib-l has been shown to synthesize disproportionate amounts of cyi&&ic ribosaol subunits at
synthesis in the cold-sensitive mutant, crib-l.
l@C: instead of the 2.3:1 moss ratio of M)S:37S riboumal subunits
chorocteristic ofwiid type, the mutant strain exhibits D massmtioof
approximately 7:l (Schlitt and Russell 1974 J. Bacterial. 120: 666-671). The aim of the experiments reported here was to canpare

